Krüppel-like factor 10 upregulates the expression of cyclooxygenase 1 and further modulates angiogenesis in endothelial cell and platelet aggregation in gene-deficient mice.
Krüppel-like family is a group of zinc-finger transcription factors which play key regulatory roles in cellular growth, development, differentiation and vascularization. Recent studies have shown that one of the members, KLF10, is specifically involved in the process of angiogenesis by acting as a key transcriptional regulator of TGF-β1 in pro-angiogenic cells differentiation and function. KLF10(-/-) mice also displayed impaired blood flow recovery after hindlimb ischemia. However, the mechanism of KLF10 induced angiogenesis is still not well understood. From ChIP-chip, which have been adopt to elucidate the novel target genes and signaling cascades of KLF10, COX-1 (also named as PTGS1) is one of the target genes that may be regulated by Klf10 through promoter binding. In order to investigate the function of KLF10/COX-1 axis, promoter activity, EMSA, ChIP-PCR and tube formation assays were serially performed. Our results demonstrated that KLF10 acts as a transcriptional activator on COX-1 promoter where overexpression of KLF10 induces COX-1 protein expression and mRNA expression in endothelial cells. It has been known that COX-1 is the key enzyme in prostaglandin biosynthesis which regulated angiogenesis in endothelial cells. Using tube formation assay, we further demonstrated that KLF10 overexpressed endothelial cells formed better organized three-dimensional tube structure in contrast to the control group did. To specifically investigate the role for KLF10 in angiogenesis, the its deficient mice exhibited decreased light transmission which represents the extend of platelet aggregation slowing down. Taken together, our results indicate an important role for KLF10 in angiogenesis through the activation of COX-1.